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Time-Resolved X-ray Diffraction Technique at SPring-8 BL40XU

Toshihiko OKA, Katsuaki INOUE and Naoto YAGI
SPring-8/JASRI

SPring-8 BL40XU is designed to use high flux X-ray. On this basic concept, the fundamental radiation of
the helical undulator is used as a quasi-monochromatic X-ray beam, and the monochrometer is eliminated.
The flux at the experimental hutch is about 10'S photons/sec at 12.4 KeV. Using the high flux X-ray, we con-
structed a micro-second X-ray diffraction measurements system. In the system, a short X-ray pulse is ex-
posed on a sample, which is in a reaction process, to measure a diffraction of an intermediate state. The
highest time-resolution of the system in present state is 5.3 micro-second. We also report sub-millisecond
time-resolved measurement technique with a high frame rate CCD camera.
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Figure 1. Measured energy spectrum of the helical undulator radi-

ation. The gap of insertion device was 14.3 mm. Only a peak of the
fundamental energy was observed because higher harmonics were
cut off with two mirror.
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Figure 2. A photograph of the fast (this side) and slow rotating
shutter. The rotating shutters are in the air. Rotating disks are made
from stainless steel.
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Figure 3. A photograph of Galvano shutter. A blade of galvano

shutter is made from tantalum (h=3mm, w=4.5mm, d=0.5
mm). Minimum open time of the shutter is about 1.4 ms.
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Figure 4. Open timing of a rotating shutter and a galvano shutter.
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Figure 5. X-ray pulse of minimum width (theoretical width: 5.3
us) was measured with PIN photodiode. Filling pattern of the
storage ring was 160 bunch train x (12—-1) (The number of bunch is
2436).

Figure 6. A layout of the measurement system.
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Figure 7. Two types of time-resolved experiments. In the upper
protocol (continuous time-resolved experiment), the diffraction pat-
tern is recorded sequentially. In the lower protocol (shutter-
synchronized time-resolved experiment), an x-ray shutter is opened
at a fixed timing in each frame. The time resolution in the lower pro-
tocol is determined by the opening time of the shutter.
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